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TI Detecting metastases of differentiated thyroid 

carcinoma by a serum thyroglobulin radioimmunoassay 

using sensitive thyroglobulin antibody. Preliminary results 
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LA English 

AB Measurements of serum thyroglobulin were performed in patients with 

differentiated thyroid carcinoma during different stages of the disease 
and in different phases of therapy at the time of thyroglobulin detn. A 
modified radioimmunoassay was employed using an antibody with high 
specificity. Control subjects had a mean thyroglobulin level of 58,3 
.mu.g/L, whereas patients with metastatic thyroid carcinomas had highly 
elevated levels (in some cases, >1000 .mu.g/L) . The efficacy of serum 
thyroglobulin detns . in detecting early metastases and for evaluating 
therapy is discussed. 

TI Detecting metastases of differentiated thyroid 

carcinoma by a serum thyroglobulin radioimmunoassay 



digestions of ca hyroglobulin glycopeptides . 
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AB Thyroglobulin, a 660 kDa glycoprotein, is the major product of protein 

synthesis in the thyroid gland. It has been suggested that modifications 
of thyroglobulin glycosylation occur in various thyroid disorders. In 
order to study possible changes in glycosylation of tissue thyroglobulin 
associated with thyroid disease, we have developed a lectin affinity 
electrophoresis system which allows characterization of small (less than 

1 

microgram) quantities of thyroglobulin. Human thyroglobulin was extracted 
and purified. Agarose gels were cast containing concanavalin A, Ricinus 
communis agglutinin, L-phytohaemagglutinin and pokeweed mitogen at 
various 

concentrations. Purified human thyroglobulin was serially diluted, loaded 
onto lectin gels and electrophoresed . Concanavalin A, R. 
communis agglutinin and phytohaemagglutinin all bound 
thyroglobulin in a concentration-dependent manner. Pokeweed 
mitogen did not bind thyroglobulin. Purified thyroglobulin was 
treated with neuraminidase and endoglycosidase H. Two-dimensional 
Immunoelectrophoresis revealed the migration of thyroglobulin to be 
modified by neuraminidase but not by endoglycosidase H. Lectin affinity 
electrophoresis of purified human thyroglobulin with and without enzyme 
treatment indicated the presence of: oligomannose structures as shown by 
concanavalin A reactivity and modification by endoglycosidase H, and 
complex oligosaccharides as shown by affinity for R. communis agglutinin 
and modification by neuraminidase. These structures are in keeping with 
the proposed patterns of glycosylation of human thyroglobulin and 
indicate 

suitability of the method for characterizing the glycosylation of small 
quanti 
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AB Treatment of thyroglobulins from several mammalian sources (calf, sheep, 
pig, dog, rat, rabbit, guinea pig, and man) with alpha-galactosidase 
demonstrated a species-dependent occurrence of terminal 

alpha-D-galactosyl 

residues which ranged from 11 mol/mol of protein (23% of total galactose) 
in calf to a complete absence in man. The presence of the 
alpha-D-galactosyl groups resulted in a partial binding of the 
thyroglobulins (greater than 70% in calf and sheep) to Bandeiraea 
simplicif olia I-agarose, and this lectin-thyroglobulin 
interaction could be quantitated by a solid-phase assay utilizing 
1251-labeled B. simplicif olia I. Sequential glycosidase digestions of 

calf 

thyroglobulin glycopeptides containing the complex carbohydrate unit 

(unit 

B) and characterization of oligosaccharide obtained by partial acid 
hydrolysis indicated that the alpha-D-galactosyl residues are located on 
oligosaccharide branches with an 

alpha-D-Gal- ( 1 3 ) -beta-D-Gal- ( 1 4 ) - 

D-GlcNAc sequence. While mild acid treatment of calf thyroglobulin 

glycopeptides yielded a disaccharide, alpha-D-Gal- { 1 3)-D-Gal, and a 

trisaccharide, alpha-D-Gal- (1 3) -beta-D-Gal- ( 1 4 ) -D-GlcNAc, which 

could be resolved by B. simplicif olia I-agarose or thin-layer 
chromatography, similar hydrolysis of the human unit B-containing 
glycopeptides did not produce such components. A study of various 
glycopeptides indicated that the alpha-D-galactosyl residues are unevenly 
distributed among the multiple complex carbohydrate units of calf 
thyroglobulin and are preferentially located in units with a relatively 
low sialic acid content. During affinity chromatography on B, 
simplicif olia I-agarose, glycopeptides with multiple alpha-D-galactosyl 
groups bound more firmly to the lectin than those which contained only a 
single residue. In contrast to the alpha-D-galactosyl residues, 
beta-linked galactose of calf thyroglobulin was primarily bound in 
penultimate locations being susceptible to enzymatic release only after 
prior removal of capping sialyl and alpha-D-galactosyl groups. The 

isolation of N-acetyllactosamine and a beta-D-Gal beta-D-GlcNAc D- 

Man trisaccharide from partial acid hydrolysates helped to position the 
beta-D-galactosyl residues in the oligosaccharide branches of the complex 
carbohydrate units. 

AB . . , total galactose) in calf to a complete absence in man. The 
presence of the alpha-D-galactosyl groups resulted in a partial 
binding of the thyroglobulins (greater than 70% in calf 
and sheep) to Bandeiraea simplicif olia I-agarose, and this lectin 
-thyroglobulin interaction could be quantitated by a solid-phase assay 
utilizing 1251-labeled B. simplicif olia I. Sequential glycosidase 
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AB A rapid- and quantitative method for characterizing lectin specificity is 
presented. This assay is analogous to solid-phase radioimmune assays and 
utilizes the property of irreversible binding of proteins to vinyl 
microtiter plates. The lectins phytohemagglutinin and concanavalin A bind 
to vinyl and retain their biological properties. lodinated fetuin and 
immunoglobulin G are both bound by the immobilized lectins. Competing 
amounts of ligands presented at the same time as the iodinated 
glycoproteins are shown to reduce binding to the immobilized lectins. 
Conversely, glycoprotein ligands immobilized to vinyl retain their 

ability 

to be recognized and bind lectins. The solid-phase binding assay can be 
used to characterize the ligand-binding specificity of lectins. 
For example, the pattern of glycoprotein inhibition of the binding 
of iodinated gorgonian lectin from Leptogorgia virgulata to 
insolubilized thyroglobulin is virtually identical to the 
pattern reported previously using hemagglutination inhibition. The 
solid-phase radio-binding assay is rapid, reproducible, and sensitive to 
nanogram quantities of ligand added. Most importantly, it provides 
quantitative information on lectin recognition. 

AB . . . ability to be recognized and bind lectins. The solid-phase 

binding assay can be used to characterize the ligand-binding specificity 
of lectins. For example, the pattern of glycoprotein inhibition 
of the binding of iodinated gorgonian lectin from 
Leptogorgia virgulata to insolubilized thyroglobulin is 
virtually identical to the pattern reported previously using 
hemagglutination inhibition. The solid-phase radio-binding assay is 

rapid, 

reproducible, and sensitive. 
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AB R79121 and R79122 are possible N-terminal peptides from a new algal 
lectin which are derived from the Eucheuma species of alga. More 
specifically the lectin is derived from either E.serra, E.cottonii, 
E.gelatinae or E . amakusaensis . The N-terminal peptides obey the general 
formula G-R-Y-T-V-X-N-Q-W-G where X= Q or K. The lectins have a 
unique ability to bind specifically to certain sugar-chains, and 
bind specifically to fetuin, asialof etuin, thyroglobulin 

and yeast mannan. The lectin may be used in a variety of ways; 
as an immunomodulatory as a diagnostic and test reagent, as a specific 
adsorbent for separation and analysis of sugars, as an organ transplant 
rejection inhibitor, as an anticancer agent, for the treatment of 
autoimmune disease and as a lymphocyte growth factor 

AB. . . either E.serra, E.cottonii, E.gelatinae or E . amakusaensis . The 

N-terminal peptides obey the general formula G-R-Y-T-V-X-N-Q-W-G where 

X= 

Q or K. The lectins have a unique ability to bind specifically 
to certain sugar-chains, and bind specifically to fetuin, 
asialof etuin, thyroglobulin and yeast mannan. The 
lectin may be used in a variety of ways; as an immunomodulator , 



